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Roadmap & Methodology

Preparation and characterization of 
Persistent Luminescent Materials1 2

White Light 
Source

Spectrometer
Vis – NIR 

Lateral 
Incision 

✓ Assessement of Sintering temperature and time

✓ Influence of H3BO3 (5%)

✓ Influence of doping with Mn2+ (2.5%)

500 nm <𝝀emission<600 nm Zn2SiO4 doped with Mn2+

ZnO SiO2

1300 °C

Mixing via 
ball milling Pressing Sintering of pellets

⌀ = 13 mm

3

Preparation of Nanoparticles 
Pulsed-Laser Ablation in Liquid 
(PLAL)

4
Functionalization of 
Nanoparticles (NPs)

5
Application and evaluation of 
PLNPs in plants: in vitro and in vivo

Optical Fiber Experimental Setup

Optical Fiber
(Input Light)

Optical Fiber
(Output Light)

✓ In vitro plants

✓ In vivo plants – healthy and artificially 
infected

✓ Fungi in PDA – Neofusicocum parvum 
& Diplodia seriata

The assessment was performed on:

Afterglow Measurements

Raman

✓The samples submitted to 1300 °C for 2h 
exhibited higher PL intensity

✓The addition of H3BO3  increases the 
relative intensity  of the emission band at 
525 nm.

✓ 2.5% Mn2+ increased the PL intensity, but 
it displayed a shorter afterglow
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✓ Laser wavelengths

✓ Pulse frequency

✓ Beam (de)focusing

✓ Liquid volume
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✓ pH
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Agents 
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Main parameters and conditions to test:

Nanoparticles’ 
Suspension

Afterglow
measurements

Photoluminescence 
(PLE & PL spectra)

Raman 
spectroscopy

ζ-PotentialDLSSEM & TEM

✓ Acquire antibodies specific to the targets

✓ Develop protocol for immobilization of the 
antibodies onto the surface of the NPs

Fungi

Phytotoxins

Targeting 
specifically 

or

Main goals to accomplish:

✓ Mechanism of NPs’ uptake (stem 
injection, leaf spraying)

✓ Transport of the NPs throughout the 
plant

✓ Toxicity of NPs towards the plant

✓ Specificity and sensibility of the NPs 
response

For evaluation of in-planta interactions:
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Conclusions & Future Work

✓The safe window for emission inside Grapevine’s stem tissues is between 500 and 600 nm.

✓The addition of H3BO3 increases the relative intensity of the emission band at 525 nm and it
might play a role in afterglow of Zn2SiO4 doped with Mn2+.

✓Concentrations < 2.5% Mn2+ will be tested in order to optimize the afterglow.

✓Also, to enhance afterglow, co-doping with Ln3+ ions will be assessed in this matrix.
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✓The willemite structure of Zn2SiO4
was not influenced by sintering
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✓ Up to 40% of the worldwide agricultural
production losses is due to plant infection [1]

✓ EU commission’s directives for reducing
pesticide use by 30-50%, until 203

✓ Grapevine Trunk Diseases (GTDs) constitute
one of the main cause of vine decline,
threating the viability of viticulture

✓ One of the major challenges is the
undetermined latency period, in which the
plants do not display visible external
symptom

WHY? HOW?

[1] FAO, “Climate change fans spread of pests and threatens plants and crops, new FAO study,” 2021. https://www.fao.org/news/story/en/item/1402920/icode/ (accessed Feb. 23, 2022)
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